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(57) Abstract: A test member suitable for use in a test device for testing of analyte concentration in a fluid to be applied thereto 
comprises a base member (2) having a working area (4) to which the fluid is to be applied, containing a reagent which is reactive to 
the said analyte to produce an electrical signal or a colour change, and a non-working area (8) adjacent to the working area (4). The 
total thickness of the test member in at least a portion of the non-working area (8) is at least as great as the total thickness of the test 
member in the working area (4). The invention also provides a test device which includes a stack of the test members. 
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TEST MEMBER 

BACKGROUND OF THE INVENTION 

5 l. Field of the Invention 

Th ® present invention relates, to a test member for 
measuring the concentration of an analyte in a fluid 
sample, notably to a test strip for analysing blood 
10 glucose or other analytes in bodily fluids. The invention 
also provides a test device which includes a stack of the 
test members . 

2 . Background of the Invention 

15 

Diabetics regularly need to test samples of their blood to 
determine the level of blood glucose. The results of such 
tests may be used to determine levels of medication needed 
to treat the diabetes at the time. In one known type of 

20 system, disposable sensors are used to test the blood. 
The sensors typically take the form of test strips which 
are provided with a reagent material that will react with 
blood glucose to produce an electrical signal. Conductive 
tracks on the test strip relay the electrical signal to a 

25 meter which displays the result. After a sample of blood 
has been applied to the test strip and the measurement has 
been taken, the test strip is disposed of. In order to 
couple the conductive tracks on a test strip with the 
meter, the test strip needs to be inserted into a sensor 

3 0 holder prior to the start of testing. The sensor holder 
has corresponding electrodes which are brought into 
electrical contact with the conductive tracks of the test 
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strip. Alternatively, the reagent in the test strip may 
undergo a visible colour change, the magnitude of which is 
used to determine the analyte concentration in the applied 
fluid. 

5 

It is known to provide a stack of disposable circular test 
elements in -a. cylindrical -housing, the -5- tack- being- uzged 
towards a test station by a spring to form a liquid-proof 
seal, for example as described in WO 94/10558. 

10 

A problem with providing disposable test members in a 
stack is that the working area to which the fluid sample 
will be applied can become scuffed, particularly when a 
compressive force is applied to the stack by a spring. 

15 

It is an object of the present invention to provide an 
improved test member suitable for use in test devices that 
employ test members in a stack. 

20 SUMMARY OF THE INVENTION 

According to an aspect of the present invention there is 
provided a test member suitable for use in a test device 
for testing of analyte concentration in a fluid to be 

25 applied thereto, the test member comprising a base member 
having a working area to which the fluid is to be applied, 
containing a reagent which is reactive to the said analyte 
to produce an electrical signal or a colour change, and a 
non- working area adjacent to the working area, wherein the 

30 total thickness of the test member in at least a portion 
of the non-working area is at least as great as the total 
thickness of the test member in the working area. 
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By making the non-working area at least as thick as the 
working area, scuffing or abrasion of the working area in 
a stack can be reduced. Moreover, if a compressive load 
5 is applied to a stack of the test members, this may be 
spread out over a greater area, thereby reducing the 
-possibility of . . ejompressiye damage. to_. the.. wpjrking_..area... 

In a preferred embodiment, at least a part of the non- 
10 working area is of greater total thickness than the 

thickness of the working area. This further reduces the 
likelihood of damage to the working area by scuffing or 
abrasion when in a stack. The difference in thickness is 
preferably from 1 to 20 /xm, notably from 5 to 10 /zm. 

15 

The test member may be of any desired shape for a 
particular application; however, typically the test member 
will be an elongate test strip. For convenience 
hereinafter, the invention will be described with 
20 reference to such a test strip. However, it is to be 
understood that the invention is not limited to this 
embodiment . 

In one embodiment, the reagent is reactive to the analyte 
25 to produce a visible colour change. Alternatively, the 
reagent may react with the analyte to produce an 
electrical signal which is measured and displayed by a 
meter. In this embodiment, the working area has 
electrodes which are electrically connected to electrode 
30 tracks in the non- working area, and at least part of the 
tracks are exposed for connection to electrodes of a 
meter. The invention will be described hereinafter with 
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reference to this embodiment. 

To build up the working area, a plurality of layers are 
sequentially applied to the base layer, for example by 

5 screen printing, typically with curing or drying steps 
between the application steps. The layers which are 
printed typically comprise electrode . patterns ^ .a. reagent 
layer, and a mesh layer (for spreading out an applied 
fluid) . As a result of the application of these layers, 

0 the working area of a conventional electrochemical test 
strip is typically about 100 /zm thicker than the non- 
working area, which contains the electrode tracks and, 
typically, a dielectric layer. A stack of 100 test strips 
will therefore be about 10 mm thicker in the working area 

5 than in the non-working area. In a test strip in 

accordance with the present invention/ at least a part of 
the non-working area may be made thicker by any suitable 
means. Suitable means include, for example: a printed 
relief ink; an applied pad or tape; embossing of the base 

0 layer or an intermediate layer; or an extension of the 
mesh layer from the working area. 

The invention also provides a test device which uses the 
test members. Accordingly, another aspect of the 

5 invention provides a test device for testing x of analyte 

concentration in a fluid to be applied thereto, the device 
including a plurality of test members arranged in at least 
one stack, each of said test members carrying reagent 
means for producing an electrical signal or a colour 

0 change in response to the concentration of analyte in an 
applied fluid; wherein each of the said test members 
comprises a base member having a working area to which the 
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fluid is to be applied, containing the said reagent means, 
and a non-working area adjacent to the working area, 
wherein the total thickness of each test member in at 
least a portion of the non-working area is at least as 
5 great as the total thickness of each test member in the 
working area. 

The test members may be held under a compressive load by 
spring means. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be further described, by way of 
example, with reference to the following drawing in which: 

5 

Figure 1 is a top plan view of a test strip in 
accordance with the . present .invention. 

DETAILED DESCRIPTION 

10 

The exemplified test strip comprises a planar base member 
2, in this example of poly (butylene terephthalate) (PBT) 
(Valox® FR-1 from GE Plastics) . The strip is 30 mm x 
5.5 mm, and 0.5 mm thick. A working area 4 is of 
15 conventional construction, comprising a plurality of 

electrodes, a reagent layer in intimate contact with the 
electrodes, and a mesh layer for spreading out a drop of 
fluid to be received on the working area. Electrode 
tracks 12, for example of carbon, in the non-working area 
2 0 8 of the test strip are connected to the electrodes in the 
working area 4 in known manner. Also in known manner, a 
dielectric layer 6 is printed around the working area 4 so 
as to overlie a portion of the electrode tracks 12, 
leaving just the ends of the tracks exposed for connection 
25 to corresponding electrodes on a meter. The layers are 
applied to the base member as inks, by screen printing. 
Each ink layer is about 10 to 20 /zm thick, and the mesh is 
about 59 to 67 /zm thick. The working area 4 has a total 
thickness which is about 100 /xm thicker than the non- 
30 working area 8 up to the dielectric layer 6. 



To increase the thickness of parts of the non-working 
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area, a high relief ink 10 has been printed in four 
strips. The high relief ink has a dried thickness such 
that the total thickness of the non-working area to which 
the high relief ink 10 has been applied is slightly 
5 greater than the total thickness of the test strip in the 
working area 4. Thus, when a stack of such test strips is 
f ormed , . and a aompress-ive load is. applied to the stack by. 
a spring, the working area 4 will not bear all the 
compressive load. If the test strips are used in a device 
10 which requires one strip to be slid out before being used 
to test analyte concentration in a fluid, scuffing of the 
test area will be reduced compared to a conventional test 
strip in which the working area' stands proud of the non- 
working area. 

15 

Although the invention has been illustrated with reference 
to the use of a high relief ink printed in strips, it will 
be understood that it is not limited to this embodiment. 
The ink could be printed as a continuous block, and it 

20 could entirely surround the working area if desired. 

Instead of, or in addition to, the high relief ink, other 
means could also be provided to increase the thickness of 
the non-working area, for example: an applied pad or tape; 
embossing of the base layer or an intermediate layer; or 

25 an extension of the mesh layer from the working area into 
the non-working area. 



WO 02/08750 



PCT/GBO 1/03208 



- 8 - 
CLAIMS 

1. A test member suitable for use in a test device for 
testing of analyte concentration in a fluid to be applied 

5 thereto, the test member comprising a base member having a 
working area to which the fluid is to be applied, 
containing a reagent which is reactive to. the said analyte 
to produce an electrical signal or a colour change, and a 
non-working area adjacent to the working area, wherein the 
10 total thickness of the test member in at least a portion 
of the non-working area is at least as great as the total 
thickness of the test member in the working area. 

2. A test member as claimed in claim 1, wherein the 

15 total thickness of the test member in at least a part of 
the non-working area is greater than the total thickness 
of the test member in the working area. 

3. A test member as claimed in claim 2, wherein the 

20 total thickness of the test member in at least a part of 
the non- working area is from 1 to 20 /xm greater than the 
total thickness of the test member in the working area. 

4. A test member as claimed in claim 2, wherein the 

25 total thickness of the test member in at least a part of 
the non- working area is from 5 to 10 /xm greater than the 
total thickness of the test member in the working area. 

5 . A test member as claimed in any one of the preceding 
30 claims wherein the said at least a part of the non-working 

area includes a printed ink layer. 
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6 . A test member as claimed in any one of the preceding 
claims wherein the said at least a part of the non- working 
area includes an adhered tape or pad, 

5 7 . A test member as claimed in any one of the preceding 
claims wherein the said at least a part of the non-working 
area includes, an embossed gtru_Qture. 

8. A test member as claimed in any one of the preceding 
10 claims wherein the said at least a part of the non- working 

area includes a mesh layer. 

9. A test member as claimed in claim 8, wherein the said 
mesh layer is continuous with a mesh layer in the working 

15 area. 

10 . A test member as claimed in any one of the preceding 
claims, wherein the said reagent produces an electrical 
signal in response to the concentration of analyte in an 

20 applied fluid, the test member having a plurality of 

electrode tracks for transmitting the electrical signal, 
the said electrode tracks being exposed on a portion of 
the non-working area for connection to corresponding 
electrodes of a meter of a test device. 

25 

11. A test member as claimed in any one of the preceding 
claims, wherein the test member is an elongate test strip. 

12 . A test member as claimed in any one of the preceding 
30 claims, suitable for use in testing for the concentration 

of glucose in blood. 
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13 . A test member suitable for use in a test device for 
testing of analyte concentration in a fluid to be applied 
thereto substantially as herein described with reference 
to the drawing. 

5 

14 . A test device for testing of analyte concentration in 
a fluid to. be applied, thereta, the device including a 
plurality of test members arranged in at least one stack, 
each of said test members carrying reagent means for 

10 producing an electrical signal or a colour change in 
response to the concentration of analyte in an applied 
fluid; wherein each of the said test members comprises a 
base member having a working area to which the fluid is to 
be applied, containing the said reagent means, and a non- 
15 working area adjacent to the working area, wherein the 

total thickness of each test member in at least a portion 
of the non-working area is at least as great as the total 
thickness of each test member in the working area. 

20 15. A test device as claimed in claim 14, wherein the at 
least one stack of test members is held under a 
compressive load by spring means. 



WO 02/08750 PCT/GB01/03208 



1/1 




Fig. 1 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



tn| ' onal Application No 

Pu./oB 01/03208 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 G01N33/487 



According to International Patenl Classification (IPC) or lo both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification syslem followed by classification symbols) 

IPC 7 G01N 



Documentation searched other than minimum documentation io the extent that 3uch documents are included In Ihe fields searched 



Electronic data base consulted during the Internet tonal search (name of date base end, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with Indication, where appropriate, of the relevant 



Relevant to claim No. 



EP 0 474 145 A (KYOTO DAIICHI KAGAKU KK) 
11 March 1992 (1992-03-11) 
column 3, line 56 -column 4, line 7; 
figures 5B,7,8 



WO 99 13101 A (ABBOTT LAB) 

18 March 1999 (1999-03-18) 

page 6, line 31 -page 9, line 29; figures 

1,2 



EP 0 785 433 A (BIO MERIEUX VITEK INC) 
23 July 1997 (1997-07-23) 
column 9, line 54 -column 10, line 14; 
claims 16,17 

-/-- 



I, 2,6, 

II, 14,15 



1,2,6, 
10-12 



Further documents are listed In the continuation of box C. 



Patent family members are listed in annex. 



* Special categories of cited documents : 

'A* document defining the general state of the art which 13 not 

considered to be ol particular relevance 
'E' earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim (s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O' document referring to an oral disclosure, use, exhibition or 
other means 

■P' document published prior to the International filing date but 
later than the priority date claimed 



later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; Ihe claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 

document of particular relevance; the claimed invention 
cannot be considered to Involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



23 November 2001 



Date of mailing of the international search report 



04/12/2001 



Name and mailing address of the ISA 

European Patenl Office, P.B. 5818 Patenl laan 2 
NL-2280 HVRijswiJk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized otllcer 



Hocquet, A 



Form PCT/ISA/210 {seoond sheet) (July 1892) 



INTERNATIONAL SEARCH REPORT 



ln w "~nal Application No 
Pn/uB 01/03208 



C(ConUnuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Calegory • Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB 2 328 023 A (UNIV MANCHESTER) 

10 February 1999 (1999-02-10) 
page 10, line 16 - line 17 
page 7, line 1 - line 18 

EP 0 159 727 A (FUJI PHOTO FILM CO LTD) 
30 October 1985 (1985-10-30) 
page 12, line 29 - line 35 

W0 94 10558 A (ENVIR0MED PLC ;FRIEDLANDER 
URI (GB); HIGGINS IRVING JOHN (GB); COS) 

11 May 1994 (1994-05-11) 
cited In the application 

page 3, last paragraph -page 4, paragraph 
3 



3,4 
3-5 

1-15 



\ 



Form PCT/1SA/21 0 (o«ilinuellor> of second sheet) (July 1S92> 



International Application No. PCT/kB 01 £3208 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 
Claims Nos. : 13 



Rule 6.2(a) PCT 

The applicant's attention 1s drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority 1$ normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



INTERNATIONAL SEARCH REPORT 

'ormation on patent family members 



In onal Application No 

Pu/GB 01/03208 



Patent document 




Publication 




Patent family 




Publication 


cited in search report 




date 




member(s) 




data 


EP 0474145 


A 


11-03-1992 


JP 


2543243 B2 


16-10-1996 








OP 


4115160 


A 


16-04-1992 








EP 


0474145 A2 


11-03-1992 

J. X UO J 1 -J t— 








US 


5270006 A 


14-12-1993 


WO 9913101 


A 


18-03-1999 


US 


6129823 


A 


10-10-2000 








AU 


9129998 A 


29-03-1999 








BR 


9812016 


A 


26-09-2000 | 








EP 


1009850 Al 


21-06-2000 1 








JP 


2001516040 T 


25-09-2001 








WO 


9913101 


Al 


18-03-1999 


EP 0785433 


A 


23-07-1997 


US 


5766553 


A 


16-06-1998 








AU 


719926 


B2 


18-05-2000 








AU 


5207898 


A 


12-03-1998 








AU 


686503 


B2 


05-02-1998 








AU 


5215496 


A 


24-07-1997 








BR 


9602273 


A 










CA 


2176678 


Al 


18-07-1997 








EP 


0785433 


A2 


23-07-1997 








II 

J. L. 


118276 


A 


Tl-I 9-.1QQQ 

J J. ±£_ XI7-7-7 








JP 


2813333 


B2 


22-10-1998 








JP 


9196852 


A 


31-07-1997 








KR 


171259 


Bl 


15-05-1999 








US 


6045758 


A 


04-04-2000 








US 


5843380 


A 


01-12-1998 


GB 2328023 


A 


10-02-1999 


AU 


8636098 A 


01-03-1999 








WO 


9907878 Al 


18-02-1999 


EP 0159727 


A 


30-10-1985 


JP 


1797716 


C 


28-10-1993 








JP 


5008383 


B 


02-02-1993 








JP 


60230063 


A 


15-11-1985 








JP 


1797717 


C 


28-10-1993 








JP 


5008384 


B 


02-02-1993 








JP 


60230064 


A 


15-11-1985 








JP 


1799049 


C 


12-11-1993 








JP 


5008784 


B 


03-02-1993 








JP 


61096466 


A 


15-05-1986 








DE 


3583414 


Dl 


14-08-1991 








DE 


3587159 


Dl 


15-04-1993 








DE 


3587159 


T2 


i Q_nQ_iqqo 








EP 


0159727 


A2 


30-10-1985 








EP 


0160916 


A2 


13-11-1985 








US 


4855108 


A 


08-08-1989 








US 


4950454 


A 


21-08-1990 


WO 9410558 


A 


11-05-1994 


AU 


5374594 A 


24-05-1994 








EP 


0667956 Al 


23-08-1995 








WO 


9410558 Al 


11-05-1994 





Foim PCT/1SA/210 (patent lamlly amox) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



This Page Blank (uspto) 



